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1. (a) ( 10 4} ) Derive the rate-of-convergence of Newlon's tethod fot finding

the root of the equation f(z) =10

(b) (10 4> ) Derive directly the formula of Newton's method for finding Lthe

roots of systemn of two equalions f{z,y) = 0 and g{r,y) = 0.

2. For data of 10 points, {xi,y:),0 € 1,...,10,

(a) (54 ) What are the conditions required for using cubic spline interpola-

tion functions to inlerpolate the data 7

(L) (15 4+ ) il we use spline Lo make the inkerpolation and want to lel the
first derivative and the second derivative to be continuous at those poinis,
can we enforce those conditions by using linear splines, quadratic splines,

or cubic splines? Glve your reason.

3. (a) ( 10 £ ) Vor an imikial-value problem, ' = fz,y), with inilial condition,
y(z;) = yi, show that the midpoeint Euler method has a local trnncation
errot of O(F?). i.e. y{xips) = yip1 + O(A%)

LY ( 10 4 ) Using midpoiut Euler method Lo iterage one step with step sive

h = 0.1 for the following initial-value problem,

y 2y -ty =0 y(0)=1, y'(0) =

4. {20 4+ ) I a quadrature rule can be wnblen as (ollow,
I
/ Fa)dis = o (= 1) 4wy (1) 1wl (=1) s /(1)
-1

determine wy, 1wy, W, W3

5 (a) (10 40 ) Tor system Az = b whore A s a SPD, il 8h is a perburbalion ol
b and $x is the resulting perturbalion, show thal
utgt || < " :‘lb”
B ]

where (7 1s Lhe condition nummber of A

{b) { 10 41 ) Il we define norm of A is

[[A]] = max [ A= ”
M e
ilen show that
=l 154l
|2+ 6] = 7 [l

6. Verify thai the Gaussian-eliminalion lo solve a systemn ol N linear equations for

N unlnewns, e, Az = b requires

(a) (6 &) M division

(b} (7 4 ) MYZHENE pyliiplication

() (7 4) MM%@iil additions fsubtractions 2
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